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AUTHORS: Plate, N. A., Shibayev, 7. P., Patrikeyeva, T. I.,
Kargin, V.A, ..
Mzt AT
TITLE: Synthesis and properties of grafted copolymers of isotactic

and atactlc polystyrens

PERIODICAL: Vysokomolekulyarnyye gsoyedineniya, v. 3, no. 2, 1961,
292-298

TEXT: In previous papers, the authors together with other collaborators,
(Refs.1-4s Vysokomolek.soyed.l,114,1959; 1, 1101, 1959, 1, 1547, 1959;

2, 166, 1960) studied grafted copolymers of chemically and physically
different components. The pPresent paper reports on the examination of

grafted copolymers consisting of chemiocally equal chains whioch are C{
different in structures copolymers with orystalline, isotactio poly~

styrene main chains, and amorphous, atactic polystyrene aside chains.

They were produced by ozonization of isotactio polystyrene (PS) whose

atactic fraction was washed out by boiling methyl-sthyl ketones. The

fraction insoluble in this solvent, had a molecular weight of 80,000.
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Ozonization was conducted in a glass vessel. The experimental con-
ditions are given in a table. After the reaction, N2 was blown through

the apparatus, and evacuated at room temperature; the content of active
02 in the sample was determined by elementary analysis. Ozonization of

PS films was less effective due to the difficult diffusion of ozone., In
agreement with P, Lebel (Ref.10;: Thesis, Paris 1957), the infrared
spectrum showed no OH bands thus proving the absence of hydrcgen per-
oxide. Peroxide of experiment no. 5 (see table) served a initiator for
the polymerization of atactio styrene monomer. The latter was carried
out in phials, either in argon atmosphere or in high vacuum. The
optimum was found to be: 1 hr of heating up to 60°C, then 2 hr up to
65°C, 3 hr up te 70°C, and finally 2 hr up to 75°C. Faster increass

in temperature led to the formation of network., In solutions (venzene,
toluene), Polymers of lower degrees of grafting were obtained., Atactic
homopolystyrene (side product of the reaction) was removed by a

10 - 15 hr treatment with methyl-ethyl ketone. The molecular weight of
the product was 200,000. Grafted copolymers with 17, 31, and 35%
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contents of atactic components were obtained,

of turbidimetric titration of atactic polystyre
- 35% of ataotic plus 65% of isotactic PS, grafte
e atactic component, and isotactic PS (solvent: t
; butanol)., The solubility of the grafted copolymer was lower than that
. of the linear isotsctic PS due to larger macromolecules, but higher than
L that of atactic PS due to the formation of branched chains. The deter-
] mination of intrinsic viscosity showed the following results: the
! initial isotactic PS had a Huggin's constant k' = 0,10, k' of the grafted :
l copolymers was 0,40, and k' of copolymers with different contents of CK
| atactic components, in agreement with J, A, Manson, L, H, Gragg (Ref.i2:
'F; Angew, Chem, 61, 32, 1955), showed no remarkable differences. Fig, 4
i
i
|
l

Fig. 2 shows a diagram

ne, mechanic mixtures of

d copolymer with 35% of an
etralin, precipitant:

gives the thermomechanical properties of the copolymers, The grafted co-
polymers were found to have a disginct vitrification temperatare (9000),
and a high melting point (220-230°C) characteristic of isotactic PS, This
is explained by the fact that the structural order of the
ponent is preserved in the copolymer.
copolymers showed the ability of revers

isotactic com-
Within these two temperatures, the

ible, highly elastic deformation
A rediographic analysis

which was not accompanied by recryetallization,

Card 3/7

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720710020-2"



CIA-RDP86-00513R000720710020-2

S S AN

Y

"APPROVED FOR RELEASE: 06/13/2000

89590

5/190/61/003/002/008/012
Synthesis and properties of grafted... B101/B215

showed that grafting of 17% of the atactic component did not change the
diffraction of isotactic PS.. 31% of the atactic component showed wider
diffraction lines. The examination of copolymers of crystalline and
amorphous components is considered to be an important problem.

I. Yu. Marchenko (Ref.13: Vysokomolek. soyed., 2, 549, 1960) is
mentioned, There are 5 figures, 1 table, and 13 references: 9 Soviet-
bloc and 4 non-Soviet-bloc, .The reference to English language publica-
tion reads as follows: Y, Landler, Materials of the Gordon Scientific
Conference, USA, 1958, )

ASSOCIATION: Moskovskiy gosudarstvennyy universitet im. M, V. Lomonosova
(Moscow State University imeni M. V. Lomonosov)

SUBMITTED:  August 1, 1960
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AUTHORS: Kargin, V. 4., Shibayev, V. P., Plate; N. A, .
TITLE: Ordening processes in systems containing grafted copolymers

‘;7 on the basis of isotactic angd atactic polystyrene

PERIODICAL: Vysokomolekulyarnyye soyedineniya; v. 3, no. 2, 1961,
299-305

TEXT: It was the purpose of the present work to study the influence of
grafting on the ordening processes and crystallization in polymer systems
by electron microscopes. Grafted copolymers obtained from isotactic and
atactic polystyrene (PS) were used for the investigation. The content

of the atactic component was 17% in one sample and 35% in the other.

A JEM-5Y electron microscope with direct, 20,000-70,000-fold electron-
optical magnification was used for the experiments. The crystallization
of polymers dissolved in toluene (concentration of 0.01%) was conducted
at 1107C on colloxylin film hardened by quartz or coal. The first elec-
tron-microscopical photographs showed no difference between copolymer and
crystalline PS. For finding the difference, the film had to be heated
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up to 140°C. The mixture of ¢rystalline and grafted copolymers then
showed a variety of intermediate stages between spherulitic and crystal-
line formations whose thickness was 150-200 4. Fibrils (40-50 A) became
visible after heating up to 160°¢c. With tetralin as solvent, distinct
packet structures occurred (250-400 A). The presence of the copolymer
thus inhibits crystallization and causes a variety of intermediate forma-
tions. To study the fine structure of the pure copolymer, crystalline
PS additions were precipitated from tetralin by methanol, and boiled in
heptane for 30 hr. After this reprecipitation the product, originally
insoluble in methyl-ethyl ketone, has become soluble up to 40%. Hence,
it was concluded that grafting only takes place on the surface of the
erystal packages of insoluble, isotactic PS under heterogeneous conditions,
The solubility of the product depends on whether the isotactic main chain
remains in direct neighborhood of the macromolecules of crystalline PS
which did not enter into reaction. Fig. 2 shows the radiographs taken
during separation by recrystallization. The electron-microscopical exam-
ination of the pure, grafted copolymer showed coiled globules of 40-50 4,
- The authors thank N, F, Bakeyev for collaboration and discussion., There
are 3 figures and 16 references: 9 Soviet-bloc and 7 non-Soviet-bloc.
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o The 3 references to English langudge publications read as follows: o

. i H. C. Haas, S. J, Cohen, A. C. Oglesby, E. R. Carlin, J. Polymer Sei., 1

15, 427, 1955; P. H, 7411, J. Polymer Sci., 24, 301, 19573 W. D. )
Niegisch, J. Polymer Sci., 40, 263, 1959

B - i ASSOCIATION: Moskovskiy gosuderstvennyy universitet im. M. V. Lomonosova-
= . (Mosgow State University imeni M. V. Lomonosov)

o

. SUBMITTED: August 1, 1960
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AUTHORS: _ Ka;g}gL“Y: 4., Kabanov, V. A., Zubov, v, P, Papisov,I.H.
TITLE: Initiation of low-temperature polymerization in systems

that have been obtained by the molecular beam method

PERIODICAL: Vysokomolekulyarnyye soyedineniya, v. 3, no. 3, 1961,
426-434

TEXT: In earlier papers, (Ref. 1: Vysokomolek, soyed. 1, 265, 1959;

Ref. 2! Vysokomolek, soyed., 1, 1422, 1960; Ref. 3¢ Vysokomolek.
30yedineniya, 1, 1859, 19593 TRef. 6: Vysokomolek. soyed. 2, 303, 1960,
Ref. 4: v. a. Kabanov, Thesig, Moscow, 1960) the present authors showeq
that a few monomers when condensged together with metals, inorganic salts,
or oxides may enter Polymerization upon a cold ' surface at the melting
temperature or even below it. When the usual methods are used, these
substances (metalsy salts, oxides) are absolutely inert. It was the

aim of the present investigation to disclose the initiation in thege
systems. A) The systems monomer + metal: Rapid; explosive polymerizg-

tion was attained by simultaneous condensation of vaporized magnesium and
Card 1/5
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acrylonitrile, methacrylonitrile, methacrylate, isopropylacrylate, methyl
methacrylate, acryloamide, methacryloamide, butylester of ethylene sul-
fonic acid, dibutylester of vinylphosphinic acid, formaldehyde, acetslde-
hyde, and acetone upon a surface cooled With liquid nitrogen. The authors
employed the arrangement shown in Fig. 1 in order to explein this mechan-
ism. This apparatus may reduce the overlapping of both molecular beams

in the gaseous phase in the case of simultaneous condensation of the
menomer (1) and magnesium (2) upon the cooled surface (3). 1I% was found
that in this case & polymer does not form. Thus, polymerization takes
place only when the vapors interact. From epr spectra it was found that
free magnesium-organic radicals form when magnesium and acrylonitrile
vapor are condensed simultaneously. The analyses showed that the poly-~
acrylonitrile formed under these circumstances contained Mg which could
be extracted by hydrolysis with diluted HCl., In this case; the molecular
weight (1305000 and 110,000) dropped to about half of its former value.
From this, the authors concluded the following course of the reaction:

Mg--CH, -CHCN + (n - m)CH2=CHCN — (-caz-ucl:a-«)ang~(-»CHZ--$H~)m+1
CN CN
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Farther experiments showed that also atonmic hydrogen initiates the poly-
merization of acrylonitrile, methyl methacrylate, and styrene. When

Mg was heated on a tungsten spiral up to 2500%C it reacted also with

less aative monomers, as vinyl acetate. In the same way Zn, Cd, and Hg
could be activated. The authors assume that, similar to the results
obtained by Steacie (Ref, 9: see end of abstract) and Laidler (Ref. 10:
see end of abstract), initiation is due to the excitation of the metal
atoms: CH2=CHR«M9* —® MeH + CH=CHR. lLead oT tin vapors do not initiate

the polymerization of acrylonitrile, but even hinders it when Mg is present,
due to an addition of the free radicals, B) The s stemg?gggo er r salt

,ganggggggg t40%1des Joint condensation of molecduiat beams o styrene,
a-methyl ‘styrene. or isoprene with water-free BeClzv ZnCl29 TiCl,, and of

the melting point of the intensely colored molecular mixture. The forma-
tion of n complexes with double bonds is characteristic of the mentioned
Organic compounds, They only initiate the polymerization of monomers

¥hich contain a dense electron cloud at the double bond. The authors

aasume a cationic mechani sm, according to A. R. Gantmakher and S, S.

Medvedev {Ref. 11: Vysokomolek. soyed. 1, 13319, 1959)u Perfect crystals
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of these catalysts were not very active, whereas polymerization could :é

bte brought about at room temperature through vascuum-vaporized crystal
fiims containing enough surface defects. NaCl and KCl do not initiate

the polymerization of monomers with electropositive substituents. How-
ever, with negatively substituted monomers; as acrylonitrile, polymeriza-
tion nccurred below the melting point of acrylonitrile in the case of
joint condensation, when the salt was heated by means of a tungsten spiral.
Thig process is explained by a partial dissociation. Small regions with
non-sioichiometric metal atoms in the lattice are forming; and thus F
centers which initiate polymerization by giving their electron to the
monomer and forming an anionic radical. As the ionization potential

of the F center (2.2 v for KC1) is, lower than that of a free atom

(4.3 v for a K atom), these F centers are intense initiators. The

phase of ths catalysts and initiators of the investigated systems depends
on the ratio of the aggregation rate of the molesularly dispersed catalyst
to the rate of polymerization. Thus, a continuous transition from
homogeneous t¢ heterogeneous catalysis may be attained. In all the

cases investigated the processes were found to be highly specific due to
the nature of the monomer and of the catalyst or initiator. There are
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4 figures ang 17 references: 14 Soviet-bloc and 3 non-Soviet-bloc.

The 3 references to English-language publications read as follows:

P. F. Onyon, J. Polymer Sei., 31, 315, 1959; E. V. R. Stacie, Atomic
and Free Radical Reactions, N, Y., 1946; X. J. Laidler, J. Chen. Phys.
22, 712, 1947.

ASSOCIATION: Moskovskiy gosudarstvennyy universitet im. M. V., Lomonosova
(Moscow State University imeni M. V. Lomonosov) '

SUBMITTED: August 1, 1960
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AUTHORS: Slovokhotova, N. A., Sadovskaya, G K.. Kargin, V. 4
TITLE: Effect of fast electrons upon the polyethylene tevphthalate
gtructure
PERIODICAL: Vysokomolekulyarnyye soyedineniya, v. 3, nc. 4, 1961,
515-520

TEXT: It was the aim of the present study to clarify whether. in the case
of ionizing irradiation of polyethylene terephthalate (PETP) !) cross linldng
(according to A. Charlesby, Nature, 171, 167, 1953); 2) destruction (accord-
ing to E. Little, Nature, 173, 650, 1954 and A. Todd, Nature, 174. €13, 1954) N
occur, or if 3) both processes take place. The studies were made on 5-25 4 \
thick PETP films, orientated by rolling. The sample was irradiated by means

of a 200-kv accelerator at 10~4 mm Hg, and room temperature. Structural

change was recorded by means of an = -800 (N—BOO) infrared spectrophotometer,

the electron specira were recorded by means of an d-4 (8F-4) spectrophoto-
meter. Furthermore, the solubility of the irradieted polymer samples was
exaiined in o-chlorophenol. The following papers are discussed: D. Grine,
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J. Ward (Trans. Faraday Soc., y 959, 1959), W. W. Daniels, K. E. Kitsén,
(J. Polymer Sci , 33, 161, 1958), A. Miyake, (J. Polymer Sci., 38, 479, 1959},
and €. Z. Liang, S. Krimm, (J. Molec. Spectroscopy, 3, 554, 1958). From the
Tact that the broad band with maxima at 1470 and 1445 em™? of irradiated
PETP changes after irradiation, with the 1445 cn~1 band intensity increasing,
the 1470 cn-? band, however, vanishing, or being greatly weakened, 1t is
concluded that the group //O\\Cﬁé,—CHQ\\o/,passes over from the trans- into

the gauche configuration with part of the radiation energy bein,s transformed
into oscillation znergy. The fact, that, after one hour of heating to 140°C,
the intensity of the bands corresponding to the crystalline structure and
the trans-configuration increases somewhat, indicates the reversibility of
the transformation, and a few cross-linkings. The considersble shift of the
boundary of absolute absorption in the elcctron apectra toward great wave

lengths (Fig. 2), as well as the occurrence .f charact::istic bandsin the

IR spectrum proves the formation .f conju,ute volyple 1 systems. The
solubility of PETP in o-~chlerophenol decrcused from "0t 15,5 when the radia-
tion dose was increased from 250 to 500 drad. At ti - some time, the cupabili
ty of swilling in o-chlorophenol inereased from 800 to 22005, Accoerdingly,
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pesides cross linking, also destruction processeg occur. fhe cner;y for

these two processes is higher than that required for the crocs linki

ting of
styrene. The isomerizaticn observed in individual sections of the polymer

chain indicates that the energy transfer is accompanied by o defornation
wave. There are 2 figures and 12 references: 4 Sovict-bloc and 8 non-Sovi-

et bloc. The references to English language publicatione are given in the
text of abstract.

ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova \
(Physicochemical Institute im. L. Ya. Karpov) V

SURLTIY 8D June 30, 1960
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AUTHORS: Kargin, Y. A., Plate, N.  A., Zhuravleva, V. G.,
Shibayev, V. P.
TITLE: Structure and properties of the product of codispersion
of polyethylene and carbon black
PERIODICAL: Vysokomolekulyarnyye soyedineniya, v. 3, no. 4, 1961,

650-654

TEXT: The authors aimed at preparing a graft copolymer from polyethylene

(PE) and carbon black, and at investigating its physical properties. They
proceeded from the assumption that in the mechanical dispersion of carbon ;
black on newly formed surfaces active centers develop which react with the JX
macroradicals formed by dispersion of PE. The experiments were carried out
with ISAF carbon black, with a specific surface of 100 m /g and PE of high
density, whose intrinsic viscosity in decaline was equal to 1,1 at 100°C.
Dispersion was performed for 1.5 hr tymeans of a vibratory mill at room tem-
perature., The method has already been described in Ref. 2 (N. A. Plate et

al., Vysokomolek. soyed., 1, 1713, 1959)° The ratio PE: carbon black was
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equal to 1 : 1, 2 : 1, 5 : 1, and 7 : 1. The mixture formed was treated wi
hot benzene. A fine carbon black suspension formed in the PE solution from
which, when cooled, PE adsorbed the entire ocarbon black into the precipitate.
When introducing a paper filter into the 1% hot solution of carbon black
containing PE in p-xylene, a 4 cm broad continuous transition from black to
colorless was observed, while a mechanical mixture from separatel}y dispersed
carbon black and PE showed a clear borderline of carbon black separation

on the filtering paper; thus, from the formation of a chemical compound
consisting of PE and carbon black at codispersion is assumed. Study by
means of a JEM-5Y electron microscope, 30,000-60,000 fold magnifigation, of
pamples obtained by evaporation of the 0.01% solution of the polymer in
p-xylene showed that, beside aggregates of non-reacted carbon black and the
spherulites of PE, also packed structures had been formed. A mechanical
mixture from separately dispersed PE and carbon black showed only carbon
black aggregates and PE spherulites. It is concluded that PE crystalliza-
tion is inhibited by the presence of the graft polymer from PE and carbon

-black. The packed structures form in such a way that the carbon black

particles :liemically linked with PE, are located in the interpackad space
and cause plastification of PE. X-ray analysis showed no difference between
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" gopolymer and PE. Fig. 4 gives the result of the mechanical test by meund el

Polyani dynamometer. The graft copolymer ghoved a higher elasticity than

the mechanical mixture. Moreover, the resiativity of tne tuvluene solution
of the graft copolymer wes at T0°C twice as high as that of the mechanical
mixture. Thus, the contact between the channel black particles was reduced
due to their chemical bonding %o PE. Since in dispersion of PE, its molecu-
lar weight was not reduced, it is agsumed the newly formed carbon black sur-
faces react with the macromolecules of PE. The results are compiled 2=
follows: 1) Slight quantities of graft copolymer form in the joint vibra-
tory grinding of PE and oarbon black. 2) This homogenized gystem does noi
dissolve into its components when left standing. 3) Thus, it is possible to
introduce large quantities of carbon black into PE. 4) Highly elastic
products are, however, likely to be obtained only by subsequent vulcanization
p. A. Koretskaya is mentioned. There are 4 figures and 6 references:
4 Soviet-bloc and 2 non-Soviet-bloc. The 2 references to Znplish-languaze

publications read as follows: E. Dannerberg et al., J. Polynmer Sci., 21,
127, 1956. )
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1. Moskovskiy gosudarstve
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- AUTHOR: Berestneva, G, L., Berestnev, V, 4., Gatovakaya, T, V.,
: Kargin, v, a,, Kozlov, P, V.

TITLE: Oridarly rrecrystalline structure o polviers

PRRIODICAL: Vysokomalekulyarnyye soyedineniya, v, Yy N0, b, 1961,
801 - 80K

TRAT:  #etore Cryutailizatvion, the chain nolcoule:s, - Vilsmers in the
amerphous stote wav he I an orderly Slote, wven Lot Ui ceuvronce of
lang-range order. Crysitallization with Pormn ac o iayrges Ftrctares
spheroliles) ig thersfom nften Very rapid, reguiiis 1itile energy, when
. polymers are converted Irom the vitreous to the Wonlv slascic state, A
i mechanical fieid aoplied to a polymer with pPrecrysiali:ne arderiy struct-
ure miy destroy the latter. Further elongatior 4t ALY T3 ihe formation of /‘

-

new orientegd structures, which are studied in the present work,  The
rapidly crystaiiizing biiyethylens terepathals:. VETEL was ueed tor the
study, crystallization being observed by crystal analyvara, thermodynamic-
ally, and visually by ths turbidity caused Ly the forityinn ~f intertaces,
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03000 CIA-RDP86-00513R000720710020-2"

APPROVED FOR RELEASE:



"APPROVED FOR RELEASE: 06/13/2000 I-R86-R07200-2

B/00761 709G A 505,401 /619

Ovderly nreerye<sliine ... 2110 ey,
The TEPT Films wopo jien bed 7Y, trcated wi Lhoneety ¢ Pty on ¢ ongnted at
ol Teamw g T g g e, - CES wepe

LU¥CS I b 0 Ly gy es sRaminetion Tbie CEE T N chnpieri Le

ion metieng, ., R SR TP AU E TR I B GUDRVGR S sce L e vanng g,
2 SPring welghin i .4 pna LU detorminsten OV L oo Seat of

wetting in nectong on L 2dicbovic colorigiter o, 1) avtcurenent of
l> density chunco A

O pradinated O R N ST T IR LY waos
delermin.d vy AT ANV L T e Lo P
acetone vy PulP fiims., e table pives experimental data orf varicus film
samples, obtained by calculation of the gpecific surtace from sorption
data obtained by (A), (¢) ana (D) using the equat:icon «f S, Brunauver, P, H,
Bmmett, B. Poiler (ne7) (jer. 11: 4, Amer. Chem. suc., ot, 309, 1936),
‘ The increase o1 the tolal internal film surtace during the first stage of
L elongation is due to destruction of the orderly and thereforespecia]ly
- dense structure of the isotropic sample formed during film formation. The
data presented illustrate that the closely packed, orderly structure
iy changes to a losely packed and less orderly structursa during this process
: (the specific surface increases nearly by a factor o 6). Further
elongation leads to a reneved increase ot the packing density of the
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molecules. The specifig surface of a maximally elongated film is~ 2,5
times larger than the degree of order of the new orderly structure, but
somewhat smaller than in the initial film, Fig. 2 represents microphoto-
metric curves of variously treated PETP films. Orientation in the sample
Produces an order ir-rolving much larger elements than the microelements
present in the unoriented sample. The density drops during the first
stage of elongation and then increases again. Macropores are present in
the isotropic amorphous film, The density of PETP samples elongated 450%
is higher than that of the initial film, owing to orienting "healing" of
pores. This healing which sets in at the very outset of elongation
explains the relatively small differences in the density values, as comp=-
ared to the values for the total surfaces, Healing has no influence on
the total surface, singe the latter is determined by the presence of clog-
ely packed structural microformations, The change in birefringence (table)
shows that the destruction of the prucrystailine structure is due to chang-
es in the position, characteristic of the initial structure, of the elem-
ents, This is confirmed by the diffraction pattern of the elongated
sample. The increase of flexibility must lead to crystallization, i, e.,
to long-range order of the molecule centers, to orientation of the side

Card 3%7 o
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groups and to turbidity of the sample., Accordingly, the acetone-treated
sample gave the well-defined diffraction pattern shown in Fig., 2. At
higher temperatures, the increased flexibility of the molecular chains
facilitates the occurrence of velaxation processes. The latter enable the
formation of precrystalline structures and, finally, the crystallization
with formation of spherolites. There are 2 figures, 1 table, and 13
references: 10 Soviet-blooc and 3 non-8oviet-bloc. The reference to the
English-language publication reads es follaws: Ref 13; 4. B. Tompson,
D. W. Wood, Nature, 176, 78, 1955.

ASSOCIATION: Vsesoyuznyy nauchno-issledovetel'skiy kino=fotoinstitut
(211 Union Scientific Research Cinematography and Photo-
graphy Institute).Piziko - Khimioheskiy institut im L. Ya.
Karpova (Physical Chemical Institute imeni I, Ya. Karpov) -
Nauchno-issledovatel!skiy institut shinnoy promyshlennosti
(Scientific Research Institute for Tire Industry)

SUBMITTED: February 25, 1960
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AUTHORS Pshezhetskiy, V. S, Kargin. V. A.. Bakh, N. A.
TITLE: Polymerization of accetaldehyde in the condensed phase under

the activn of X-rays

PERIQDICAL: Vysokomolekulyarnyye soyedineniya. v. 3, no. 6, 196!,
925 - 930

TEXT: According to M. NMaga et al. (Ref. 1: Simpozium po makromolekulyar-
noy khimii. Moskva, Jure. '960. Khimiya i texhnologiya polimerov, No.

7 -8, 102, 1960} polymerizaticn in -he s0iild phase takes place at low
venperatures under the asztion of ionizing radiatien. V. A, Kargin, V. 4.
Kabanov ant V. P. Zurov {Ref. 8 Vysokomolek. soyed., 265, 1959) observed
a transition from the amorphous into the crystalline state in the poly-
merlzaticn. Accoraing ¢ N. N. Semenov (Ref. 9. Simpozium po makro-
molakulyarnoy khimii, Moskve, June, 1960. Khimiya 2 tekhnoiogiya poli- y
merov, No. 7 - 6, 196, !960) ths =rysial lattice causes a spocial poly-
merizatien mechanism. The authors studiad the acetaldehvde pelymerization
by msans of X-rays in the solid prase  The acclaldehyde frastion (voiling

Card !/8
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fype 20 1 an 4Cavapa 6 P - 1Y g3 e Y944 Fy i
natnt ¢ - 20 3 (4 7oLna nn I Y F-A8 Aiu Vel tQ 20:27211y 1n
. “ REEEEY L e A A ~- D
"O-mdoampuls fiiled with N, (residual pressure 1077 am) for 30 secz. The
- 2 K

sample was irradiated w BB (VKhV) X-ray tube with ~ 60 rv and

ith the
10C ma a: the temperature of liquid nitrogen as well as at different
temperatures in the cryostat. The absorpiion energy was determined on
T The polymerizate was dissolved in acetone

with ! % inhibitor (raphthy

1a

the ferrcus sulfa'e dosimet
¥ -3 precipitated 1n watszry the molecular
<

b= D
f
g -
o
o]

) . . . : . o

weights were determined 71 osimetrically 1nmethy: ethyl ketcre at 17.8 C
P g~

eccording to: EQ] = 5,%6°1Q 4Mo'obu The absence of the increase of the

ag well as the decrcase of molecular weight
Wlth increasing integral radiation dose are indicative of destruction
processes in addition tc polymerization. In order to explain the in-
fiuence of the physical conditions of the phase upon the polymerization
the monomer was czooled down under 4ifferent conditions. wuick cooling
for 1 min gave a transparent amorphous monomer. Slow cocling of the
ligquid and ccoling of the vapors gave monomers with different degrees
of crystallinity. Irrandiation was made at different temperutures. As,
according to Table 2, the degree of monomer conversion and the polymer
Card 2/8
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Polymerization of acetazidehyde . . . B 0/BI08
molecular weight are directliy proportional to crystailinity,
acetaldehyde io poalymerised by X-rays in the e, Foly-
merizailon takes place accerding to G. M)rav imiya 1v
tekhnologiya pelimerov, Ne 'O, 230 rusy] nism polymeri-
zation (1), similarly as in :he 2iqu1d phase migrgtlgn in
the erystal lqttzrn (TI) or azcording *o N. N. 3 9: Simpozium
po makromolekulyarncy rkhimi: 3, June, '960. rhimiya i tekhnologiya
polimerov. No. 7 - 8. ¢ ge of (1) the radical
acceptors are saxd 1o on [o ‘yrorl atlon, and a
difference shoula suas St >
ratiaon, wWhion, ow ]
18 N0l assumed
calar weight on oL
adm'xzur 8 Laving
te due o ir t
TEAVEr, thie Ln oleculnr d'w(nalon ara. The
shanryed 1o due seme defet in the ﬂrystal
IOAlerludll the in:zd phase . otherwise
1ot ihe sin: i « und Iniense
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The nawber of

he =o0.:xd phase due to
e 1nnp Tormed may
ELATEY ., compared with the

n# ¢ weights. If the
forma“ian af 2 reasiion chain,
At a wotal oavsorbed energy

chairs appear per oo . For M = 600,000;
5 2 9y initial monower - 7 3 g othe total

- ~ S 3 7 i
number of molscules rer m’ was: n o= 1.A5.10° 0 and -he mean number of
<y
molecular cha:nz: =n/P - 2 7 0 Tre latter corresponas 1o the number

each ion pair. The authers concdliude from their thermoedynami: data and
thermographic measurenentis that tnis polymeriaataop mechanism 15 no radical
mecharism. Tempurature change from -19% C to -1%2°C does not affect the

of ion pi.re. A reasizien chain is thus fermed during the {ormation of
I

)

-
reaction rate.  Slight anercasce of the couverasion «degree is due to in-
creasing moleculs wobility, When, however, the melting point is passed,
the conversion degree decreoases abruptly The acziivation anergy is

0.45 k-ai/mele.  The auihors conzlude from all results that the polymeri-
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zation of acetaldehyde in the solid phase takes place by means of ex-
pansion on the crystal lattice. .

There are 2 figures, 4 tables, and 11 references: 4 Soviet-bloc end

7 non-Soviet-bloc. The three most recent references to English-language
publications read as.follows: E. J. Lawton; ‘1. T. Grubb; J. S. Balwit,
J. Polymer Sci., 19, 455, 1956. Ref. 6: G. Adler: J. Chem. Phys., 31,
848, 1959. Ref. 7: B. Baysal, G. Adler, D. Ballantine, P. Colonbo.

J. Polymer Sci., 44, 117, 1960.

ASSOCIATION: Moskovskiy gosudarstvennyy universitet im. M. V. Lomonosova
(Moscow State University imeni M. V. Lomonosov)

SUBMITTED: November 4, 1960
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KARGIN, V,A,; PLATE, N.A.; LITVINOV, I.A.; SHIBAYEV, V.P.; LUR'YE, Ye.G.

Processes of polymerization and grafting on newly formed surfaces
of inorganic substances, Vysokom,soeds 3 1no,7:1091-1099 J1 ‘61,
(MIRA 14:6)

1. Moskovskiy gosudarstvennyy universitet imeni M.V.Lomonosova.
(Polymerization)
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KARGIN, V.A,; BAKEYEV, N.F.; LI LI-SHEN
Polytrifluvorochloroethylene single crystals. Vysokom.soed, 3 no.7:
1100-1101 J1 161, (MIRA 14:6)

1, Moskovskly gosudarstvennyy universitet imeni M.,V.Lomonosova.
(Ethylene) (Crystals)
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lfi;ﬁﬁjﬂl’ T B101/B230
AUTHORS: Li Li-sheng, Kargin, V. A.
TITLE: Bxamination of the microscopic structure of crystalline
polymers in large blorcks
PERIODICAL: Vysokomolekulyarnyye soyedineniya, v. 3, no. 7. 1961,

1102 - 1103

TEXT: Contrary to investigations hitherto cited 1n pubitzations. in the
present paper structures were not examined in soluticns or films but in
blocks of high-pressure and low.pressure polyethylene. isotuctic poly-
propylene, and polycaprolactam. The polymers were previcusly hardened

or annealed, their microscepic sections were etched and examined with

an - -7 'MIM-7) type microscope. Pelyethylene end polypropylene were
etched by applying hot beunzene vapor. Etching figures were observed ~
similar to those characteristic of etched metal surfaces: isolated f&
patterns with clear-cut regular contours. Hardening caused an increese |
in fine-grained structure. On snnealed low-pressure pelyethylene, )
geometric patterns were more distinctly marked. :ndividual patterns

Card 1/2
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Examination of the microscopic. . “7*7 B10Y/BZ30

attained lengths up to 2+ Similar etching figures were obtained for
polypropylene, Polycaprolectam wes etched with diluted acetic scid.
Structures observed sllowed to conclude on spherolites. futhers agreed
to assume that the structure of crystalline polymsr blocks is ciosely
similar to the structure of metals. There 2 figures and ' non-Soviet-
bloc reference. The reference to BEnglish-language publicetion reads
as follews: F. 0. Reding. E. R. Waliter, J. Folymer Sci., 38. 141, 1959,

ASSOCIATION: Meskovskiy gosudarstvennyy universitet im K. V. Lomono-
sova (Mzscow State University imeri ¥ V. Lemonosov)

SUBMITTED: December 2, 1960
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the PE cell was estimated for the lines (200) and (400) with temperature
fluctuations. A temperature dependence of the integral intensity of the

T2 2 a2
Debye line was assumed corresponding to: exp(-?kuB sin“6/A“), where k is

a constant, ug the root mean square deviation at the temperature T. The

following was found:

T°C sin %00 sin 9400 Ir00 1400
-47 (Tz) 0.2130 0.4271 71 11.9 D(
18.5(T1) 0.2079 0.4078 73.8 7.55 '

2
The root mean square deviation of the lattice points was 0.06 £ between

18.5 and «47.5°C 0.06 32, The data obtained were in good agreement with
those obtained by D. R. Holmes, C. W. Bunn, and W. P. Slichter. The
divergent data obtained by T. H. Wekelin et al. are explained by the fact
that they are mean values for wide temperature 1anges. The different
character of the change of a, and ay is explained by the fact that the

Card 3/4
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rotary motions are not yet effective at low temperatures (A. I. Kitay-
gorodskiy, Organicheskaya kristallokhimiya, 1955). On the basis of papers
by A. Keller on the laminated structure of monocrystals the authors

assume: (1) at 100°C, an intermediate stage of decomposition begins:
decomposition into bandsj (2) decomposition takes place step by step, and
is completed at the melting point (135°C). The intense increase of the one
cell parameter is caused by the secondary structure of crystals. Keller's
agsumption saying that the bands are located in the (110) plane are not
confirmed by the authors! experimental data and by the sliding of bands
along (010). The bands lye in the (100) plane. There are 3 figures and

15 references: 3 Soviet-bloc and 12 non-Soviet-bloc. The three most
recent references to English-language publications read as follows: Ref. >(
3+ D. R. Holmes, J. Polymer Sci., 42, 237, 1960; Ref. 4: T. H. Wakelin,
A. Sutherlandj; R. L. Beck, J. Polym. Sci., 42, 278, 1960; Ref. 131

A. Keller, O!' Connor, Disc, Faraday Soc., 1958, N 25, 114.

ASSOCIATION: Moskovskiy gosudarstvennyy universitet im. M. V. Lomonosova
(Moscow State University imeni M. V. Lomonosov)

SUBMITTED: December 2, 1960
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AUTHORS ¢ ‘§pnstantiﬁagkl'skaya, M. B., Berestneva, i%. Ya., Kargin, V.A.
TITLE: Spiral structures of polyethylene. 1II

PERIODICAL: Vysokomolekulyarnyye soyedineniya, v. 3, no. 8, 1961,
1260 - 1264

TEXT: 1In a previous paper by the authors (Ref. 13 Vysokomolekulyar.
soyed., 2, 1715, 1960) low-pressure polyethylene was shown to form spiral
structures under certain conditions. In the present paper they studied
various modifications of PE with respect to spiral structure. Low-
pressure PE, high-pressure PE, and radiation PE were used, Xylene solu-
tions of PE (0.1 and 0.01%) were prepared and the boiling solution was
applied to colloxylin bases heated to 100 - 110°C, The study was carried
out by means of a YIMB-10 (UEMB-10) electron microscope. (gbstracter's
note: +the electron microscope photographs arenotieproducible;] The
following was found: (1) Some parallel spirals appear with low-pressure
PE. (2) When the solution was diluted, spherolite crystals were observed
in addition to spirals. (3) Laminas appear in addition to spirals. (4)

Card 1/2
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Stretching of the crystals gives rise to filamentous structure. (5) High-
pressure PE and radiation PE show a different structure as compared with
low-pressure PE: (a) distinctly pronounced spherolites, (b) band struc-
ture, which may either appear separately or in spherolite form. A paper
by P. V. Kozlov, N. F. Bakeyev, Li P'ang- T'ung, A. 5. Kaftanova (Ref. 2:
Vysokomolek. soyed., 2, 421, 1960) is mentioned. The authors thank

A. D. Abkin, P. M. Khomikovskiy, and N. V. Makletsova for the supply of
radiation PE. There are 12 figures and 2 Soviet references. -

ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova
(Physicochemical Institute imeni L. Ya. Karpov)

SUBMITTED: December 23, 1960 ¢<~
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KARGIN, V.A., akademik; ﬁ__mm&om, G.S., kand.k.himicheékikh nauk
Electron microscope method for investigating polymers. Zhur,VKHO 6
' (MIRA 14:7)

nO QA :362—369 '61- i
(Photomicrography)

(Polymers)
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AUTHORS: Kargin, V. A., Lastovskiy, R. P., Matveyeva, T, A.,

~

R}d‘béﬁikov,‘ v]]. 1. Zarinskiy, Ve Ao, and Fara.fonov, M. M.

TITLE: Purification of titanium dioxide and meta-titanic acid by the
method of high-voltage electrodialysis

PERIODICAL: Zhurnal neorganicheskoy khimii, v. 6, no. 5, 1961, 1017 - 1019

: TEXT: A method of purifying titanium dioxide and meta-titanic acid by
o high-voltage electrodialysis was devised. The laboratory set-up consiste
‘ of & d-c source (capacity 5 - 5,7 KW), an electrodialyzer with five
chambers of organic glass and control equipments for measuring amperage
and voltage. The electrode spacing is 10 - 12 cm. The titanium dioxide
to be purified is put into the central chamber of the electrodialyzer in
the form of a suspension. Purificetion from the impurities Mg, Fe, Al,
Ca, Sb, Pb, Sn, Cd, Bi, and Cu is carried out in an ionic current of c1’
and NO% at maximum electrode potential, To remove 8102 from titanium di-

oxide, a dilute KOH solution is added in the anode chamber of the dialyzer,

Cud1ﬂ
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Purification of titanium <. B121/B2008

which reduces the 5i0, content from 0,3 to 0,03 %. Traces of Hf, Nb, and
Ta are separated from T102 by conversion to oxalate complexes, Purifica-

tion was examined by means of the quartz spectrographs of the wem 22
(1SP-22) or W(T -28 (ISP-28)-type. The spectrographic method for the de-
termination of Nb, Ta, Hf, and Cr is precisely described. Titanium dioxide
purified by high-voltage electrodialysis, and meta-titanic acid have the
following contents of impurities: 2r, Hf, Nb, Ta less than 1 . 10° %,

Mg - 5 . 1074 %, 51 -1 . 107° &, Fe - less than 1 . 10t 4, a1 - 3. 107%
Ca - less than 1 . 1074 %, Sb - less than 1 . 1074 %, P - less than
11072 %, Cu - less than 1 . 1074 %, Sn - less than 1 , 1074 %, Cd - less

than 1 . 1074 %, Pb - less than 1 . 1074 %, There are 4 tables and 6 re-
ferences:t 5 Soviet-bloc and 1 non-Soviet-bloce.
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ASSOCIATION: Institut chistykh khimicheskikh reaktivov
(Institute of Pure Chemical Reagents)
Institut geokhimii i analiticheskoy khimii im. V. I.
Vernadskogo Akademii nauk SSSR
(Institute of Geochemistry and Analytical Chemistry imeni
V. I. Vernadskiy of the Academy of Sciences USSR)

SUBMITTED: March 17, 1960
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KARGHIN, V. A., ncad.[Xargin, V. &3 ROHLIN, M. I.[Rokhlin, H. !

B Sy ter
Development of the science of polymers, On the ras;lts of ghmexa 1;4 o
national Symposium on Macromolecular Chemistry of Moscow, ,

|}
1960, Analele chimie 16 mo,1:175-180 Ja-¥r 61. (REAT 10¢9)

(International Union of Pure and Applied Chemistry)
(Macromolecular compounds
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B101/B2086
AUTHORS: Doradkin, B. A., Kargin, V. A., Meyerson, 5. I.. Rogovin,
4. AL '
TITLE. In iemory of Sergey liikhaylovich Lipatovw (Deceased)

PERIODICAL: Kolloidnyy zhurnal, v. 23, no. 2, 1961, 238-239

TEXT: This article is devoted %o 8. M. Lipatov, an expert in the field of

colloid chemistry and physical chemistry of polymers, who died on January 8,

1961 At various institutes he orgsnized laboratories for high-molecular

compounds. In particular, he established the laboratoriya iskusstvennogo

volokna im. Nauchno-issledovatel'!'skiy institut im. Karpova (Laboratory of /
{

Synthetic Fibers of the Scientific Research Institute imeni Karpov), now
the Vsesoyuznyy nauchno-issledovateltskiy institut iskusstvennogo volokna
(411~Union Scientific Research Institute of Synthetic Fibers). In the
Soviet Union, Lipatov was the first to lecture on high-molecular compounds
and the physical chemistry of dyeing. He was a university teacher for 30
years. Mention is made of his monographs "Fiziko-khimicheskiye osnovy
krasheniya" ("Physico-chemical basis of dyeing) (1929); "Vysokomolekulyamgye
Card 1/2
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KARGIN, V.A., akademik

Chemists will create a complete range of useful polyms
Tekhomole 29 1n0.9:1, 161, ° i mr?X:ﬁRA 14:10)
(Polymers)
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AUTHOR : Kargin, v, a., Academician
'\"—‘_\_,
TITLE: Structure of polymers
A

PERIODICAL:

Vestnik Akademii nauk SSSR,no. 4, 1961, 19-26
TEXT: V. a. Kargin delivered this lectur
Akademiya nauk SSSR (Acadeny of Sciences
a short description of the history
investigation of which the Fiziko

e at the annual meeting of the

USSR) on February 3, 1961, after

of polymer crystallization, at the
-khimicheskiy institut im. L. Ya. Karpova )(
(Physicochemical Institute imeni I, Ya. Karpov) participated 20 years ago,

the author mentioned the resulis of studies by the Moskovskiy universitet
(Moscow University), the Physicochemical Institute imeni L. Ya. Karpov and
the Institut neftekhimicheskogo sinteza Akademii nauk 555R (Institute of
Petrochemical Synthesis AS USSR). The following structures are alao
mentioned in brief: 1) Molecules of poly-acrylic acid; 2) molecules of
the sodium salt of poly-acrylic acid; 3) molecular bundles of po
4) ditto, under other

lysalvarsan;
conditions; 5) molecular bundles of polyac

rylamide;
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. 5/030 6i/000/004/001/015
Structure of polymers B105/B206

representing organic glass, in liquids so-called clusters are formed;

6) polyethylene pyramidal crystals; 7) ditto, plate-like crystals;

8) round spherical molecules, a globule of polyethylene; 9) crystalline
bundles of polyethylene; 10) planes, one on top of the other form at
increased concentration of the molecules; 11) so-called spherulites, re-
bresenting a disordered accumulation of planes; 12) individual slices of
polyethylene; 13) spiral structures; 14) highly organized siructures

of polyethylene from spiral formations; 15) polypropylene, as investigated 0)(
in the Institute of Petrochemical Synthesisj 16) well shaped crystals of
polypropylene; 17) snowflake-like crystals; 18) crystals of monochloro-
trifluoro ethylene; 19) crystals of asymmetric length, from which poly-
acrylic acid can be produced; the author and G. M. Frank intend to study
the whole range of crystalline polyacrylates, in order to get at the
problem of biological simulation; 20) for a number of polyester., formed

by glycols and dicarboxylic acid of the aliphatic series, individual
crystals were prepared by Yu. V. Mnyukh at the Institut elementoorganiches-
kikh soyedineniy Akademii nauk SSSR (Institute of Elemental-organic
Compounds of the AS USSR ) ; 21) crystals of the igotactic polystyrene;

Card 2/4
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~7 22) ditto of a different type; 23) polystyrene, synthetized for the first

time at iloscow University; 24) spherulites representing an intermediate

state of structure formation and produced in specially great sizes at

Moscow University; 25) spherulites of one of the polyesters, which can be
etched like metals; 26) elements of the planes, wrapped together into

broad spirals, develop during further etching; 27) hardened polyethylenes;
28) glowed polyethylene; the development of coarse spherulite formations
studied by A.V, Yermdlina at the Nauchno-issledovatel'skiy inatitut

plastmass Gosudarstvennogo komitete Sovieta Ministrov SSSR po khimii
(Scientific Research Institute of Plastics of the State Committee for
Chemistry of the Council of Ministers USSR) is also observed for poly-
amides; 29) hardensd polyamides; 30) glowed polyamides; 31) formation of
£rest spherulites as a result of recrystallization; 32) film with uniaxial
orientation; 53) film with transverse orientation; 54) structure of

gelatins. The author mentions the experiment of producing and observing ;X/
structures in proteins. Recordings of gelatin structures are to prove A
that an attempt at modeling of biological structures maey be feasible., The
author rinally expresses his conviction that the study of structural

Card 3/4
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processes in polymeric systems offers new possibilities in the fields

of the practical change of mechanical broperties of polymeric substances b}(
and biological modeling, ("Abstracter's note: The photos are not re-
producible.J There are 35 figures.
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Problems in working plastics. Vest.AN SSSR 31 no.5:8%-93 My 161,
(MIRA 1436)
(Plastic industry)
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D035/D113%
AUTHORS: Kargin, V.Atj Academiciang Rokhlin, M.I,
TITLE: Polymers in 1990
9

PERIODICAL: Priroda;Ano.10, 1961, 3848

TEXT: The authors review the development in poelymer production during 4:=
last 25-30 years, irndicaie new trends in the synthesis of these materia. -
and, discussing the qualitative improvements necessary for their universa
application, roughly gavaluate the importance of polymers during the nex:
20~320 years, The increase is due more to the development =7 new Pcly
than tc increased preduction of already known materials. Academicisa
Semenov remarked that due to the devdlopment of polymers, man is nc 2
lirited to the use ¢f natural substances. Reviewing the most importar
polymer products, the authors urderiine that synthetic rubbers, particliac | ;///
those with regular polyisoprene- or pPolybutadiene-based chaing, are irn 3-m- v
respects, even supericr to natural rubber, Progress in synthetic fite:
producticon is characterized by the transition from natural high-melesu’ o
cumpounds ae starting materials to synthetic fibver-producing polymere . ._

Card 1/6
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as caprone, nylon, the polymers and copolymers of acrylic acid nitrates, o-
Synthetic fibers not only qualitatively compete with natural silk anl WO,
but the produition cesta of these materiqls are also 2-3% times lager T

2

production of synthetic leather and furs is also being developed.
tic glues have been widely adopted for glueing plywood, in the shos
etc. They are now also being used in bridge construction. Films
vinyl chloride, polystyrene, etc.; and in recent Years fiims of poly
and polypropylene have been used as electroinsulators and on a st
scale as packing materisls, Ion-exchanging resins, i.e. high-mo
compounds capatbie of exchanging active ions for ions of dissolved
lytes, are widely applied for purifying substances, separating precia
tals, etc. The auihors review the most important types of rlasti~- o
Impreved pleastics were develcped for use in constructicn engineering
trical and radis engineering, etq, Fluoroplastic39 organosilicon res:
Qlas}igqu have high thermal resistance., Reinforceq plastics, parti-u
gless plastics i.e., a composition of synthetic binders of the unsatury e
frlyester resin ‘ype and glass-fiber fillers exhitit great strengtn., P
styrene, rulyethylene terephthalate ang organo-silicon compounis show IR
+

electroinsu;ating properties. Foam and porous plastics with a volume‘y
Card 2/6
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welght as low as 0.01 kg/m3 meet the special needs of the aircraft, ship~
building, RR car building and automobile industries, Organic glass mostliy
ottained from polymerization products of methyl ester of metacrylic acid ie
now widely used. This glass is light, strong, permeable to ultraviolet
rays and has good machinability, The authors further discuss previous sn
more recent methods of brocessing ethylene and the plastics derived from 1
Epoxy resins and wood plastics impregnated with synthetic resins are alse
very important. With respect to the behavior of plastics during shaping,
the authors distinguish two classes: (1) Thermoreactive plastice which be-
come infusible and insoluble in the mold under heat and bressure, and thus
cannot be reshaped further; (2) thermoplastics,i.e. plustics which car be
softened by heat and thus reshaped many times. Plastics of the first clas
are based, for instance, on synthetic phenol-formaldehyde and amirno-formal- v//
poly -

)

~
A

+
1

dehyde resins. Thermopiastics are represented by polyvinyl chlerigde,
ethylene, polystyrene, etc. During the last thirty years, ihe proporti
thermoplastics in plastics production has steadily been increasing. The
authors discuss the development of copolymers, graft polymers and block-o
lymers, in which individual properties of various polymers are combined in
one nex nmaterial. Recently, new polymerization mcthods made it Fossitbie =~

Card 3/¢
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obtain polymers with a regular molecular structure and a definite alterrs-
tion of the links. This so-called stereospecific process gave gozd re-
sults., Stereo-regular polypropylene, for instance, shows high therma! re-
sistance, One of the most important future trends in the development of
polymers will be to increase their strength, i.e. maxigum resistancs to
shock, bending, friction, etc. It is probable that in the near future
chemical fibers whose srecific strengthexceeds that of steel in wight and volume,
will be developed, The authors discuss two main methods by which the strergh

of polymers will be increased. The first consists in changing thsixr ////
macromolecular structure without changing their chemical composition whilst ’
the second consists in improving reinforced systems and creating varioua.y
combined construction materials, Structural synthesis, Teinforcement, Pro-
cessing methods not affecting the strength, and new types of binders arnl
gluing substances will all help to make new types of strong light-weigh+
ships, planes, machines, automobiles, houses, etec, The maximum therm=z! -e-
sistance of polymers presently used (250-3505C) can be rajised by inzredusing
links with inorganic components into the ohain of the polymer molecule.
However, really high thermal resistance (600-100000) can only be expected
from polymers with an exclusively inorganic chain. However, as incrganz

g

Card 4/6

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720710020-2



-2
"APPROVED FOR RELEASE: 06/13/2000 CIA-RD?86-00513R000720710020

s/oz6/51/000/010/003/004
Polymers in 1990 D035/D113

polymers are brittle, their Tuture usge depends on the Possitility of obtain-
ing elastic products of the synthetic-asbestos type which may be used frr

the construction of rockets, space vehicles, etc. 4s high-molecular cop- It
pounds,in particular those with conjugated bonds, have g00d semi-conductive #
properties, it may be possible in the future to obtain semiconductars in the?
form of fabrics, films, elastics, etec, The authors consider that torpal-
dehyde, which can be obtained directly from natural gas, will be the most
widely produced plastic, The difference between plastics and Tubber will
decrease, and methods will be found for producing articies from infusible

and insoluble plgstics which are now unworkable. The development of the
rroduction of polyisoprene, polybutadiene, elastomers based on polyolefines V///
and polyurethanes and the synthesis of heat-proof elastcmers containing oo
ron, phosphorus, etc., will increase the variety of synthetic rubbers ip the
rext decades. The search for elastomers in saturated compounds will make

it possible to eliminate their basic shortcomings such es high oxidability

and sensitivity to light. Tires will become more durable angd cheaper, The
present complicated method of producing rubber itenms will possibly be rep-
laced by methods of precision casting. The authors corsiger that syntheti.
fivers will eventually replace natural raw materiels, except cotton, wnich,

Card 5/6
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however, will only be used in a chemically improved form, Porous material-

will be used for clothing. Materials for lacquer coatings top the list iy
polymer production. The authors assume that in the next decades coatings .
for metals will be based entirely on water-soluble synthetic binders ana V/,
water-diluted emulsions. The authors underline the growing importance of
polymers for construction engineering, machines, agriculture, transport arnd

equipment for space ships. Household items will be lergely made of pely
rers, Polymers will also play an important role in medicine, biology, hy-
giene (purification of water), and photography. There are 5 figures,
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KARGIN, V.i., akademik; KABANOV, V.A.; ZUBCV, V.P.; ZEZIN, A.B.

Polymerization of acetonitrile and other nitriles. Dokl.
139 no.3:605-607 J1 *61.

AN SSSR
(MIRA 14:7)

1. Moskovskiy gosudarstvennyy universitet im. M.V. Lomonosoya.

(Nitrile) (Polymerization)
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AUTHORS: \ﬁkargin, V. A., Acedemician, and Andrianova, G. P.

L b —
TITLE: _'ﬁ:Formation of large microscopic structures in c¢rystalline poly-
" propylene

PERIODICALs Akademiya nauk SSSR. Doklady, v. 139, no. 4, 1967, 874 - 876

TEXT: The authors studied the microscepic structures cof isctactic poly-
propylene (molecular weight about 100,00C), which are formed from the melt

of the polymer during slow cooling (0.07 deg/min)g The melt was ccoled to

8 required temperature and kept at this temperature for ¢ hr. The authors
investigated the surface of a brittle fracture which is formed during im - X

pact deformation at the temperature of liquid nitrogen. A metallographic
microscope of the type MuUM -8M(MIM-8M) was used. Most publications so far
concern either thin films or diiute solutions, in which such structures can
only be formed incompletely. The authors proved that the crystallization
of isotactic polypropylene in the condensed phase may proceed up 1o the
formation of very big spherolites (40 « 200 .. ) and even arystals (over 200g4),
Size and character of the structural elements of the srheroiites change
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with the crystallization temperature. The authors are certain that the
properties of the polymeric cubstance are greatly affected by such ¢rystal-
line structures. The spherolites are spherically symmstric and have dis-
tinct interfaces. In the authors' opinion, a quick formation cf such per-
fect crystalline structures is inconceivable, if the polymeric melt is
regarded as a system of irregularly entangled chains. They believe that
the molecular chains have already been arranged in the melt. Thus, only a
certain completion of this arrangement, which ends with the formation of tle
crystalline phase, seems %o occur during the relatively short cooling time.
Phe formation of such big spherolites under the prevailing high viscosity
and the low mobility of the chains are taken as further proof of the packet
theory of polymeric substances by V. A. Kargin, 4. I Kitaygorodskiy, and
G. L. Slonimskiy (Ref. 7: Koll. zhurn., 19, 131 (1957)). According to this
theory, polymers in crystalline and even amorphous state are considered to
be well ordered systems, built up either from globules or unfolded chains
which are comprised into packets (V. A. Kargin, N. F. Bakeyev, Ref. 8:
Koll. zhurn., 19, 133 (1957)). Crystallization starts within a packet,
while the formation of a crystalline structure is the last stage cf the
arrangement of the chains. The most perfect crystalline form are single
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crystals. In most cases, however, crystallization does not reach this

stage but comes to a standstill in the stage of forming less perfect,
secondary structural spherolites. This is more favorable from the kinetic
point of view, gince it requires only a minimum rearrangement of the little
mobile structure of the crystalline polymer. The authors will discuss the
results of the study of monocrystals in a special paper. The crystals were
regularly faceted and showed no radial symmetry. The authors established

the following rules for the temperature effect on the structure of sphero-
1ites: 1) At a crystallization temperature between 130 and 140°C, sphero-
1ites of a size of 40 - 1004 are formed. At about 100°C their diameter
reaches 160 - 2204 2) Spherolites formed above 100°C have a lamellar
structure; at temperatures below 100°C, their structural elements become
fibriform, until the spherolites degenerate to a system of entangled fi-
brils. The character of destruction of a polymeric substance is strongly
affected by its crystalline structure. For a brittle fracture of a poly-
meric block concisting of large structures, destruction possibly occurs i
along the boundaries of the crystal grains. Specimens with big sphero- :/
1ites (about 200 ) are much more easily destroyed than those consisting

of small crystalS. In many cases, impact deformation also leads to a
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destruction of the spherolites themselves, the 1amellar characteT of their
gstructure being disclosed. There are 3 figures. and 8 references: 4 Soviet~
bloc and 4 non-Soviet-bloc. The three references to BEnglish-langucge pub-
lications read as follows: E. H. indrews (Ref. 1: J. Polym. Scie, 33, 39
(1958); C. V. Bunn et al. (Ref. 21 ibide 28, 365 (1958); F. ©- Redding, E-
R. Walter (Ref. 3: ibid. 38, 141 (1959)) -
ASSOCIATION: Institut neftekhimicheskogo sinteza hkademii nauk SSSR
(Institute of Petrochemical Synthesis of the icademy of
Sciences USSR)

SUBMITTED: April 12, 1961
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cuqo  1F1h R ,2209 B103,/B226

AUTHORS Kargin, V. A« Academician, Kab
—gnd Zezin, A. B.

on of acetonitrile and othe

anov, V. Ao, Zubov, V. Po,

r nitriles

TITLE: Polymerizati
605-607

ing another muliiple bond

This is possible when
e monomer molecules.

PERIODICAL: Akademiva nauk 953R.

he poasibility of add

TEXT: The authors proved 1t
ing polymerization.

(c=N) to the bonds undergo

applying the principle of preliminary ordering of th
Thus, the formation of a new claps of polymers having conjugated bonds in

the principal chain beocomes pogsible. For this purpose, the authors used

nitrilee (acetonitrile, propionitrile, tolyl nitrile, benzonitrile,
tonitrile, and others). Under standard conditions,

“trifluoroace
polymerization of these compounds on the C=N bond is not possible;, because
d a C—N bond enoh. In this case, a heat

these bonds ghould form & Cw=N- an
abgorption of about 11 koal/mole would be cauped (M. Kh. Karapet'yants,

Ref. 2: Khimicheskaye termodinamika (Chemical thermodynamics). M. 1953),
without considering oconjugation energy. The latter energy, which 1s

card 1/6

APPROVED FOR RELEASE: 06/13/2000 25¢iA-ROPSG-00513RO0072677002
_2"

Polymerization of acetonitrile and... B105/3226

nd system —C=N—C=N=—: o would, at
begt, cover the jeficiency mentioned. In this way, the thermal effect of

the rTeaction would be nearly Zero. However, the transition from & 1iquid
monomer 1o & golid polym anied by an entrepy decrease

(AS<0) (with a change of heat contents AH = - Q=0 and AS €0 the change of
{gobaric-isothermal potentials AZ-aAH-TAS)>O). The authors have ordered
hich are readily formed by

the monomeT molecules in solid complexes ¥
pnitriles with such coordination—unsaturated metal halides a8 ZnClz,

TiCl4, A1013, SnClA. Thege complexes are crystalline substances of

constant composition (usually MeXn°2RCN)D
entropy of the system 18 egsentially deoreased. There ijs reason %o

believe that the monomeT molecules in these complexes form packings
favoring their combination into moleoular chains. Heating of these
complexes to 180-350°C in nermetically gealed glass ampoules OT in the
autoclave in the absence of moisture and air oxygen regulted in polymeriza-
tion of th; ordered nitrile molecules with the formation of conjugated

released in the formation of the Yo

BeCl.;
4

During their formation the

— aN—ésN—- = N—... chains. In this process, the metal halide
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Polymerization of acetonitrile ando- . B103/B226

plays the part of agents which displace the chemical monomer-polymer
equilibrium in favor of the polymeT formation. After polymerization the

can be washed out by water, ammonia, CT acids. Other

ijtriles in which only small quantities of the
above-mentioned salts are dissolved, 10,000 atm pressure) are unsuccessful,
gince they lead only %o the formation of cyclic trimers. The above-

mentioned structural formula of polynitriles is confirmed by data of

infrared spectrcscopy (Fig. 1). According to the authors*® opinion,
polymerization proceeds step by steps The molecular weight of the

polymer increases #ith time. The yellow, jow-molecular, water-soluble \
products forming at first gradually become dark bLTOWD and black. From

the acetonitrile complex with ZnCl, neated to 250°C for 5 hr, a dark

brown powder is formed, which 18 g6luble in dimethyl formamide. Further \
heating yields polymers that are soluble only in concentrated (formic, :
phosphoric, sulfuric) acids. After 10 hr and more, black insoluble

polymers are formed. This is confirmed by the increasing viscosity of

polymer golutions in H2504°
eaction temperature. On the a

inorganic salt
experiments (heating of n

Similar relationships can be noted when
gsumption that each of the

increasing the T
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Polymerization of acetonitrile ande-« . B103/B226
polymer chains in the complex increases step by step independently of the
other chains, the changeé of the polymerization degree (P) in time (1) can
ve written as dP/dt -k or P =kt, where, in first approximation, k can be
assumed as & constant depending on the temperature and structure of the
complex. The intrinsic vigcosity 1s related with P by [n] - xp%*. For very

haré polymers, such as polynitriles, ais probably a2, Therefors,
ﬂn}ﬁékZKt2==Kt2“ In fact, the experimental function [m] of t2 can be

desoribed by 8 straight line which is extrapolated up to the origin of the
coordinates. Polynitriles exhibit a hign thermal stability, semi-
conductive properties, and the electron paramagnetio resonance spectra
characteristioc of polyconjugated systems. The electrical conductivity of
polymeT powders changed within wide limits with good reproducibility on &
change of the polymerization temperature. It increases with increasing
time and temperature of polymerizution. For a temperature increase
petween 20 and 200°C, conductivity 1is rigorously changed according to the

equation 0.=ooe-E/RT. The activation energy of electrical conductivity

decreases with increasing time and temperature of polymerization between
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0.35 eand 0.2 ev. From the increase in Oy the' aunthors conclude that

"compensated effects" are absent. There are 3 figures, 1 table, and
. 5 references: 4 Soviet-bloo and 1 non-Sovict-bloc. The reference 1o L
the English-language publication reads as follows: E. J. Emeleus, : o
.G. 8. Rao (Ref. 3: J. Chem. Soc., 1958, 4245). ' 3

ASSOCIATION: Moskovskiy gosudarstvennyy universite't'_im. M. V. Lomonosova
(Moscow State University imeni M. V. Lomonosov)

SUBKITTED: May 4, 1961 ..
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Alekseyeva, Yee S., and

AUTHORS: Berestnev, V. A., Razikov, K. Kh.,
Kargin, V. A., Academicien

TITLE: gtructure of oriented polymers

PERIODICAL: Akademiya nauk SSSR. Doklady, Ve 139, no. I 1961, 1093-
1094

ers inciudes & go-called supermolecular
formation which reaches peyond the molecular dimensions. The authors
used an electron microscope to examine this supermoiecular formation on

4 cross sections were

thread sections cut by & microtome. Longitudinal an
prepared, and special care was taken to 8ave the structure from damages

in the cutting process. In this process, all threads were found to split

into small fibers with diemeters ranging between 1 and 10OM. The fibers —
had partly & nonoriented, coarse spherulitic structure, and fine globular
formationss; others had nonoriented macroformations. The suthors base on

these results %o assume that the structure of chemical threads consists

of anisodiametric elements, the {ivers. The fibers do not contain eny

Card 1/2
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Structure of oriented polymers B104/B201

oriented microstructural elements. The anigsotropy of thread properties
is evidently caused by the fiber shape. From a micropioture of a fiber
not reproducible) in which there is a hole the authors infer from the
fact that this hole is neither circular nor elliptic that there are stress
inhomogeneities in the fibers, The results yielded by examinations of
fivers by & polarization microscope (400 - 600 - fold magnification) cause
the authors to conclude that some fibers lack an orientation of the
molecular structure; an orientation of the surface layer of the fiber was
established in a number of cases. Thus, the structure of chemical threads
aprears to consist of fibers having a nonoriented regular macrofermaticn.
The anisotropy of a number of properties in these materials is cszused by
the fibrous structure. There are 4 figures and 3 Soviet references.

ASSOCIATION: Fiziko—khimicheskiy institut im. L, Ya. Karpova
(Physicochemical Institube imeni L. Ya. Karpov)

SUBMITTED: April 18, 1961
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AUTHORS: Kargin, V. Ay hosdemician, and Gorina, L. I.

TITLE: Polymorphism of orystalline polypropylene

PERIODICAL! Akademiya nauk SSSR. Dokledy, v. 139, no. 6, 1961, 137¢ v

TEXT: The suthors studied the various morphological forms of orystalline,
steresoregular polypropylene whioch has a high molecular weight (=100 ,000) .

Tts sclucions in xylene and decalin (oconoentration, 0.001 - 0.1%) were

heated to 10 - 15°C below the boiling point of the solvent. gubeequently,
i1 was slowly cooled to room temperature within two weeks. The resulting
hyaline suspension was applied to a colloxyline boacking, preshadowed, and

exawia~d under an GEM-5G electron miorosoope. Electron diffraotion of

the single orystals shows distinot reflexes which disappear under the
he

. of the electron beam. The beam apperently puppresses t
wer of the specimen without changing its form. TFor the
lymorphism with such a great variety

actiuv
diffractive po
first time the authors observed & po
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of morphological forms of a polymer: the polypropylene specimen showed l/
long rods with a size of up to 5ky regular triangles, hexagona) crystals,
crystals resembling snow-flakes, body-ocentered ocrystals with distinctly —
marked lateral faces, and also the rhombie structure which is

characteristic of Polymers, The authors obtained intermediate crystal

forms by changing the conditions of orystallization (temperature,
comeentration, cooling rate). At low conocentrations ((0.001%) and at
temperatureg near the boiling point of the solvent, asymmetric bodies with

& size of up to 0.5u are formed, In the course of the pProcess, longity-
dinal crabeshaped, needle-shaped, or dendritic bodieg were formed. It

is concluded that the Keller mechanism of formation of orystal structures
(accumulation of plages) is not the only mechanisg underlying the
crystsllization of Polymers. Thie pProblem will be discussed by the

authers in a later paper., EAbstraoter's noter The electron micrographs

are not reproduoibleoi There are 4 figures, 1 Soviet ang 7 non-Soviet

references, -The three mogt important referencas tg English-language
pubiicationg read as followys 4. Keller, Phij, Mag., 2, 1171 (1957);

« Go Rédnby, F, 7, Morehead, N. M, Walter, J. Polymer Sol., 44, 349 (1960);
P. H. Geil, g, Polymer Soi., 44, 449 (1960).

Card 2/3

20710020-2"
APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R0007




"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720710020-2

- [ ]

-1

Polymorph
Phism of crystalyipe POLypropylens :/020/61/139/006/016/022
ASSOCIATION, 103/B101
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AUTHORS : Kargin; V. A Academician, Kabanov. V. & Zubcs, V. P
apisov, I. M., and Kurochkina, G. 1.
TITLE: Polycondensation of acetone and other earbonvl-containing

compounds
PERIOUICAL: Akademiya nauk s5SR.  Doklsdy: V- 140, no 1, 1961, 122-124

TEXT: The authors produced highly stable high-molecular polyvinylenes ¢n

the basis of ketones and aldehydes (acetoné; 1,1',1"-trifluoroc acetone;
acetophenone; acetaldehyde, and others). These substances were subjected

to polycondensation in the presence of comparatively large amounts of de- /7
hydrating catalysts such as ZnClZ; BeClz_ or TiCldv which are capable of //><:

forming ~omplex compounds with molecules of =onomers. The cri2T ©
monomer molecules in such complexes permits exsensive colycondense
processes. in previous papers, the authors showed (Vysokomolek. 5
1, 263 (19593 L. 1859 (1959);5 3 426 (1961); Internal. Symposium on

Facromolecular Chemistry. Section 2, M., 1960 . p. 4533 V- 4. Kabanovy,
Tissertation for the degree of candidate, M.. 1960) that the srdered
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pesition of the monomer molecules may lead to very high. often explosive
polymerization rates of solid monomers., even at very low temperatures

S. M. Skuratovis data (A, V. Voleckhina, G. I. Kudryavtsev. S. K. Skuratov;

A. K. Bonetskaya, Internat. Symposium on Macromolecular Chemistry.

Section 2, M.. 765, 1960 p. 465) indicate tha® this order must have an ’
effect also upon polycondensation. The authors achieved the polycondensa- b></
tion by heating the reactant mixtures in sealed glass ampuls or in an
avtoclave with exclusion of atmospheric oxygen to temperatures from 70 to
2509C. This reaction can be represented in a general form by the equation:

R R
{ -~1120
n ?=&=O-———+ ~-CHe==x(-- n In this reaction, ace*aldehyde produces poly-
CH,
3

acetylene, aceione produces polymethyl acetylenc. ace*cphencne produces
polyphenyl acetylene. and so on. The polymers obtained are dark-brown or
black powders with increased heat resistance sharacteristic of high-
mslecular, polyconjugate systems They display semiconducter properties
and characteristic epr spectra. The solubility of polymers in organic
solvents., such as acetone or benzene, depends on the degree of polycon-
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Polycondensation of acetone... B10}/B101

densation; they are soluble at low degrees but unsoluble at high degrees.
The degree of polycondensation and the yield of solid polymers rise with
increasing amount of catalyst, temperature, and reaction time. The struc-
ture of polyvinylenes is confirmed by infrared spectra. The spectrum of
polymethyl acetylene (obtained from acetone in the presence of 2nCl,)

has many features in common with that of polyacetonitrile which, according
to its structure, is relatecd with polymeihyl acetylene. A wide,; iniensive

band at 1593 cm~1 corresponds to the absorption by the system of conjugate
C=C bonds. The bands at 1352 and 1380 cm“1 may be ascribed to symmetric
deformation vibrations of CH3 groups. The band at 960 cm—1 corresponds

to nonplanar C-H vibrations in the principal chain. An extensive poly-
condensation of carbonyl-containing monomers can be obtained by previous
ordering of monomer molecules in complexes with metal halides unsaturated &X/
with respect to coordination which simultaneously play the part of de-
hydrating catalysts. Thus, various heat-resistant polyvinylenes of a
considerable molecular weight can be produced. There are 1 figure, 1

table, and 11 Soviet references.
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AUTHORS: Razikov, K. Kh., Markova, G« S and Kargianyl_éfl
Acedemician e
TITLE: Secondary structures in caprone fibers

PERIODICAL: Akademiya nauk SSSR. Doklady, V. 141, no. 1, 1961, 187-150

TEXT: The authors studied the formation of secondary structures during
crystallization of condensed-phase polyemides. Approximately 1.mm thick
caprone threads stretched to the fivefold length were investigated.

Recrystallization was ceused by annealing for 1-1.5 hr at 20500, and ’
subsequent slow cooling to room temperature. hvproximately 200-A thick
fiber cross sections were studied by a Y2M5-100 (UEYB-10C) electron Z—

microscope. The preparations were obtained by means of a SBstrznd
Ultra-microtome 1KB-Producter. Results: The oriented, but not pretreated
fibers show only & slight secondary structure (microfibrils,v100 & thick
and a fewmt long). During recrystallization a corsideratle increass of

the existing secondary structures occurs. The microfidbrils start tranching
until they finally turn into little crystals. The secorndary structures
Card 1/2
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are formed by aggregation of these little crystals which form irregular

structures with diameters of from 1 to 104+,  The space between the ’
crystalline macrofibrils is filled out by amorphous polymeric substance. :
There are 3 figures and 3 references to English-language publicuations -

which read as follows: A. Keller, J. Polymer Sci., 36, 361 (1959); P. H.
Geil, J. Polymer Sci., 44, 449 (1960); %. 0. Statton, P. H, Geil, J. Appl.
Polymer Sci.,3,9,357 (1960).

ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova
(Physicochemical Institute imeni L. Ya. Karpov)

SUBMITTED: June 12, 1961
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Role of phuse transitiong ,,, 3101/é;47

produced in the latter by the EroNing polvi - “huin and cauge disruption
of 1t. Reactivation is only PO3sible after Telaxation of 8tress. Thege
processes occur gt interfaceg ang can be accelerateq by factors which
facilitate the Tegrouping of nonomer molecules, €.5«y adsorbed layers of
solvents., Rapid polymerization takes place if casier migration of defeets
is possibie. This ig the tase with phage transitiong in which the
molecules become mobile. A paper by E. I. adirovich (pan, 136, 117 (1951))
is mentioneq. There are 2 figures ang 14 references: 11 Soviet ang

3 non-Soviet, e two most rfecent references to English-language
publicationg read ag follows; + v+ Restaino, g, B. Mesrobian et al,,

J
Je Am. Chenm. Soc., 78, 2939 (1956); 7. 4. Fadner, §. liorawetz, J. Polymer
Seil., 45, 475 (1960 . /

ASSOCIATION: Moekovskiy gosudarstvennyy univergitet ip, M. v, ;K
Lomonosova (ioscow state University imenij y, y, Lomonosgov)

SUBMITTED: June 19, 1961
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A pof
AUTHORS Berlin, A. 4., Kronman, 4. g., Yanovskiy, D, ., Kargin,
Vo jk. v e e——
TITLE: Impact resistant naterials on the basis of graft copolymers

of polyvinyl-chloride Wwith elastomers
PERIODICAL: Khimicheskaya promyshlennost', no. 2, 1962, 20-24

TEXT: 4 survey of publicationg ¢oncerning an increase of the impact
strength of Polyvinyl-chloride (PVC) vy copelymerization with methyl-vinyl
pyridire rubbers ang nitrile rubbers ig given and data from the authorg
own studies are Trepeated., In addition, the lluggins constant x¢ for
copolymers of PVC with CK MBT-15 (SE MVP-15), CKH-18 (SKN-18), and
CKH-26 (SKN-26), calculated from the intrinsic viscosity is mentioned.

The intrinsic viscosity was determined in ¢yclohexanone.
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Solution investigated E"lj K?
SK MVP-15 0.8 0.346
Pve 0.835 0.433
Reaction product 0.72 = 0.617
Mechanical nmixture 0.8 © 0.356
SKil-18 ) 1.78 0.656
PVC 1.01 0.248
Reaction product 0.915 0.397
Mechanical mixture 1.14 0.272
SKN~26 2.38 0.511
PVC 1.01 0.248
Reaction product 0.95 0.644
fechanical mixture 1.085 0.491

The lower intrinsic viscosity of the copolymers is explained by their

\
inferior solubility. The high X' is caused by a branched structure. Vhen "\

»

copolymerizing PYC with nitrile rubber or methyl-vinyl pyridine rubber,
reaction between the Cl of PVC and the N of nitrile and pyridine,

-~ s A S
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respectively, sets in under formation of tridimensional structures.

There are 4 figures, 3 tables, and 19 references: 9 Soviet and 10 non-
goviet. ™he four most recent references to English-language publications
read as follows: L. C. Bateman, Ind. Eng. Chem., no. 4, 704 (1957);

¢. Bloomfield, P. Swift, J. Appl. Chem., no. 11, 609 (1955); J. E. Gordon,
c. C. furrell, J. Org. Chem., 24, 269 (1958); S. E. Bolam, Austral.
Plastics, 10, no. 107, 18 (19%4) .
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BERESTNEV, V.A.; GRECHUSHKINA, N.I.; LYTKINA, M.B.; x‘mcm, V.A.

Study of the structural characteristics of various viscose

fibers by means of light microscopy. Khim.volok. no.3:45-48
162, (MIRA 16:2)

1, Nauchno-issledovatel!skiy institut shinnoy promyshlennostl
(for Berestnev, Grechushkina, Lytkina). 2. Fiziko-khimjcheskiy
institut im. L.Ya.Karpova (for Kargin),

(Rayon)
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BERLIN, A.A.; KRONMAN, A.G.; YANOVSKIY, D.M.; KARGIN, V.A.

Materials of high resilience based on graft copolymers of
poly(vinyl chioride) with elastomers. Khim.prom. no,2:96-100
F '62. (MIRA 15:2)
(Vinyl compound polymers)
(Elastomers)
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BERESTNEV, V.A.; RAZIKOV, K.Kn.; KARGIN, V.A.

Particular features of the supermolecular structure of various
kinds of viscose fibters. Khim.volok. no.4:51-55 162,

(MIRA 15:8)
1. Nauchno-issledovatel'skiy institut shinnoy promyshlennosti
(for Berestnev)., 2. Fiziko-khimicheskiy institut im. Karpova
(for Razikov, Kargin).

(Rayon)
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KARGIN, V.A.; KOZLOV, P.V.; MIRLINA, S.Ya.; KAPRALOVA, Z.A.

Breakdown and rebuilding of protein structures. Vysokom,soed, K
4L 1no.2:167-173 F '62. (MIRA 15:4)

1. Moskovskiy gosudarstvennyy universitet im. M.V.Lomonosova,
(Proteins)
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AUTHORS: Kargin, V. A., Malinsgkiy, Yu. M., Ratner, S. B.
TITLE: Development of the mechanics of plastics

PERICDICAL: Plasticheskiye mapsy, no. 5, 1962, 1-2

PEXT: An understanding of the behavior and service life of plastic
products involves studying not only the purely mechanical relaxation :
processes but alsc the mechanical-chemical process of destruction, ‘ ///'
gapecially through repeated bulk fatigue failure or abrasion. GCood v
mechanical properties are required for (1) use in supporting, shock
absorbing, packing, etc., (2) dielectrics, (3) heat insulators, and

(4) water- and gas-tight shella. In these respects, the fundamental
mechanical indices must be known, such as (1) strength, (2) maximum
elongation, (3) elasticity, (4) resilience, and (5) heat resistance. The
mechanics of plastics must therefore be developed as an applied science

able to ovaluate the properties of plastics characteriwed as: (1) thermo-
reactive and thermoplastioc, (2) brittle and soft, (3) monolithic and

porous, (4) filled and unfilled, (5) isotropic end anisotropic. For this
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burpose, genersgl mathematical theories need to be elaborateq for:
(1) strength, (2) elasticity, (3) plasticity, ang (4) relaxation,
considering the molecular, supermolecular, apg macroscopic 8iructure of
different Plastics. The Komigsiya PO mekhanike polimerov Goskhimkomitetgs
Commission for Polymer Mechanicg of the Goskhimkomitet) isg compiling
records of experimental results Tegarding: (1) erfrect Of temperature and
pressure on vigcosity, (2) density, (3) elastic relaxation, (4) coefficient
of external friction, (5) thermophysical data, and (6) effect of tempera- L///
ture on the yield curves. By 1963 it ig hoped to have 50 compile the
(a) elastic, (b) relaxation and (2) strength Properiies of all rigig
plastics, for various temperatureg and static ang dynamic loadg, Similar
Tecords are needed for the behavior of thermoreactiva plastics during
processing as well as for technicel evaluation of foam plastics, filmg,
soft ang Semirigid plestics, 71t is alse Necessary to work out uniform
methods for evaluating the Properties of Plastics ag regards workability,
and to design suitable experiaentsl apparaius. 9Tg afford reliable basig
Tor calculating the strength ang hardness of many plastie constructions,
& theory of the mechanical behavior of plastics under complicated stresgeg
should be elaborateqd by the Institutes of the Akademiya nguk (Academy of
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Sciences) in collaboration with universities and leading scientists. The
planned Nauchno—issledovatel'skiy institut po primeneniyu plastmass v
mashinostroyenii (scientific Research Institute for the Lpplication of
Plastics in Machine Building) is to supvly desigrers with methods of
calculation for complicated machine parts and constructions, and to

pursue the development of regearch methods for plastic products. The
Institutes of the AN SSSR (4S USSR), the related industry and advanced
schools are to train students conversant with physico-mechanical investiga-~
tion methods for polymers, in the field of the mechanics of plastics and ///
polymers. Comprehensive studies in all fields appertaining to the

mechanics of plastics are to be undzrtaken in the institutes of the
Goskhimkomitet Jointly with scientific, technical and other organizations,
aiming to achieve highly effective nethods of processing, rational

application and extensive replacement of expensive materiaig.
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\ .
AUTHORY : Malinskiy, Yu. M., Prokopenko, V, V., Kargin, V. A,
I
TITLE; Effect of the relaxation rate on the strength of adhesive

Jjoints

PERIODICAL: Vysokomolekulyarnyye soyedineniya, v. 4, no. 2y 1962, 299-3.07

{ .
TELT: ?he authors studied the dependence of strength of the Jjoint glass -
polyvinyl acetate (PVA) - glass on the temperature and the plasticizer
content'of the polymer (dibutylphthalate, DBP). The specimens consisted ;
of an oblique glass parallele.piped (Fig. 1). 20% acetonic solution of >/
PVA was applied to the glass surface and then dried at room temperature on (VAN
air for 40 min. These glass surfaces were then pressed topether with a

pressure of 10 kg/cm2 at 80°C. The glue layer was 0.01 - 0.04 mm thick
and had no effect on the strength. The strength was measured by loading a
cylinder in the cuneifcrm groove (d = 1.76 mm). The results (Fig. 2) are
~explained by the fact, that above the vitrification temperature the polymer

strength decreases, however, the relaxation rate increases. Thus the
Card 1/; . )
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strength reaches a maximum somewhat below the vitrification temperature.
%ith increasing plasticizer content the vitrification temperature decreasss
linearly. This could also be proved by thermomechanical experiments with \X
PVA films. The extremum is characteristioc of the inhomogeneous stiress
distribution. 4. P. Aleksandrov/,, S. N. Zhurkov, G. M. Bartenev, V. Ye.

© Gul', G, A. Patrikeyev, and B, I% Panshin are mentioned. There are 5
fipures and 8 references: 5 Soviet and 3 non-Soviet.

ASSOCIATION: Fiziko~khimicheskiy institut im. L. Ya. Karpova (Physico-
chemical Institute imeni L. Ya, Karpov)

SUBWITTED: February 16, 1961

Fig. 1: Schem::ical representation of

specimen testing %%
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KAPRALOVA, Z.A.; MIRLINA, S.Ya.; KOZLOV, P.V.; KARGIN, V.A.; POPOVA, L.A.

Structural transformations in fibrillar proteins. Vysokom.soed.
4 1no0.3:321-327 Mr 162, (MIRA 15:3)

1. Moskovskiy gosudarstvennyy universitet imeni Lomonosova.
(Proteins)
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KAPRALOVA, Z,A,; MIRLINA, S.Ya.; KOZLOV, P.V,; KARGIN, V.A.; KHOKHLOVA, VK,

Structural transformations in globular proteins.‘r}lysokom.soed.
4 n0,3:328-333 Mr 62, (MIRA 15:3)

1, Moskovskiy gosudarstvennyy universitet imeni M.V.lomonosova,
(Proteins)
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AUTHORS: Asimova, R. M., Kozlov, P. V., Kargin, V. 4., Vtorygin, S. M.
TITLE: Plasticization of polymers with high-molecular compounds
PERIODICAL: Vysokomolekulyarnyye soyedineniya, v. 4, no. 4, 1962, 55 4-559

'‘BXT: The effect of high-molecular plasticizers (butadiene nitrile rubber
CKH-40(5KN-40) on the temperatures of polymer transitions sand their
mechanical properties wergstudied.  Cellulosé acelate butyrite with brittle
point of 1309C wagused as the polymer. Polymer and plasticizer were mizxed
in chloroform, the plasticizer concentration having been changed over a

wide range. Thermomechanical tests were conductad on samples ranging from
puro polymer to pure plasticizer. In tho cane of compatibility of the two
components, the brittle point was found to be strictly proportional to the
part by volume of the plasticizer in the system, i. e. interpscket plastici-
zatlon of the polymer takes place here., The development of such homogeneous
systems was observed only for very small amounts of plasticizer (1-10%),
and very large ones (90-98%). Microheterogeneous mixtures formed in thé
remaining concentration range. With a plasticizer concentration of 10-30%, -
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the brittle point at first remained constunt, which is characteristic of
interpacket plasticization. At a concentration above 204, the system

began to become heterogeneous. With a plasticizer content of 40-80%, the
brittle points of the two components appeared geparately on the thermo-
mechanical curves, The temperature transitions of plasticized cellulose
acetate butyrate, hardened butadierne nitrile rubber, and their mixtures
evidently correspond to these brittle points. Films of cellulose acetate
butyrate with different plasticizer concentration were used for dynamometer
tests. An increase of the plasticizer content up to 50 did not increase
the relative elongation of the samples, but did reduce their tensile
strength sharply. The low mechanical strength of plasticized samples is
probably due to a microheterogeneity of the system. With a high rubber
content (70% by weight) the samples behave like rubber. Calculation of

the modulus of elasticity and study of its dependence on the plasticizer /

¥

concentration produced the following result: When introducing small amounts .
of rubber, the modulus of elasticity of the poly..er is reduced, and remains

constant and sufficiently high up to a 60% plasticizer concentration. ‘
With ayubber content of 704 the modulus of elasticity of the polymer becomw cc.
equal to that of the high-polymer plasticizer. By using high-polymer
Card 2/3
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plasticizers materials with sufficiently high modulus of elasticity may be
obtained. The mechanical properties required can, however, only be obteinecd i
if homogeneous systems form from polymer and plasticizer, which requires
compatidbility of both components. HNoncompliance with this condjtion leads

to the develdpment of a heterogeneous system and embrittlement of the materdn],
There are 5 figures.

ASSOCIATION: Moskovskiy gosudarstvennyy universitet im. X. V. Lomonosova
(Moscow State University imeni M. V. Lomonosov)

SUBMITTED: March 15, 1961
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